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(57) Abstract 

A device which is suitable for translating an object in a direction of translation, which device comprises two parallelogram constructions 
which are similar in shape, which are disposed in mirror symmetry with respect to a plane of symmetry extending transversely to the direction 
of translation. Each parallelogram construction comprises four legs, which form two pairs of legs having the same length, whereby each 
first length leg is pivotally connected with each end, by means of a pivot pin, to a second length leg. A pivot pin of the first parallelogram 
construction coincides with the pivot pin of the second parallelogram construction, whereby the coinciding pivot pins lie in the plane of 
symmetry. A first length leg of the first parallelogram construction is rigidly connected to a first length leg of the second parallelogram 
construction. Furthermore, means are provided for pivoting the second length legs of the first parallelogram construction through a pivoting 
angle, and at the same time pivoting the second length legs of the second parallelogram construction through a pivoting angle of the same 
magnitude in opposite direction. 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL 


Albania 


ES 


Spain 


LS 


Lesotho 


SI 


Slovenia 


AM 


Armenia 


FI 


Finland 


LT 


Lithuania 


SK 


Slovakia 


AT 


Austria 


FR 


France 


LU 


Luxembourg 


SN 


Senegal 


AU 


Australia 


GA 


Gabon 


LV 


Latvia 


sz 


Swaziland 


AZ 


Azerbaijan 


GB 


United Kingdom 


MC 


Monaco 


TD 


Chad 


BA 


Bosnia and Herzegovina 


GE 


Georgia 


MD 


Republic of Moldova 


TG 


Togo 


BB 


Barbados 


GH 


Ghana 


MG 


Madagascar 


TJ 


Tajikistan 


BE 


Belgium 


GN 


Guinea 


MK 


The former Yugoslav 


TM 


Turkmenistan 


BF 


Burkina Paso 


GR 


Greece 




Republic of Macedonia 


TR 


Turkey 


BG 


Bulgaria 


HU 


Hungary 


ML 


Mali 


TT 


Trinidad and Tobago 


BJ 


Benin 


IE 


Ireland 


MN 


Mongolia 


UA 


Ukraine 


BR 


Brazil 


IL 


Israel 


MR 


Mauritania 


UG 


Uganda 


BY 


Belarus 


IS 


Iceland 


MW 


Malawi 


US 


United States of America 


CA 


Canada 


IT 


Italy 


MX 


Mexico 


uz 


Uzbekistan 


CF 


Central African Republic 


JP 


Japan 


NE 


Niger 


VN 


Viet Nam 


CG 


Congo 


KE 


Kenya 


NL 


Netherlands 


YU 


Yugoslavia 


CH 


Switzerland 


KG 


Kyrgyzstan 


NO 


Norway 


zw 


Zimbabwe 


CI 


Cflte d'lvoire 


KP 


Democratic People's 


NZ 


New Zealand 






CM 


Cameroon 




Republic of Korea 


PL 


Poland 






CN 


China 


KR 


Republic of Korea 


PT 


Portugal 






CU 


Cuba 


KZ 


Kazakstan 


RO 


Romania 






CZ 


Czech Republic 


LC 


Saint Lucia 


RU 


Russian Federation 






DE 


Germany 


U 


Liechtenstein 


SD 


Sudan 






DK 


Denmark 


LK 


Sri Lanka 


SE 


Sweden 






EE 


Estonia 


LR 


Liberia 


SG 


Singapore 







WO 98/46137 PCT/NL98/00171 



A device suitable for translating an object in the 
direction of translation, and also a patient table. 

The invention relates to a device which is suitable 
5 for translating an object in a direction of translation. 

The invention also relates to a patient table provided 

with such a device. 

A device of this type is used for vertical adjustment 
of a patient table, among other things. A known device is for example a 
10 piston, which is movable within a cylinder under pneumatic or hydraulic 
pressure. 

When vertically adjusting a patient table, for example 
for X-ray examination of X-ray treatment, the position of the patient table 
in horizontal direction must be precisely maintained. When a piston which 

15 is movable within a cylinder is used, the piston-cylinder combination must 
be of comparatively heavy construction to that end. Alternatively, 
additional rectilinear guide means may be used. This makes the patient 
table relatively complicated, however. Another drawback of the use of a 
piston which is movable within a cylinder, is the fact that the maximum 

20 height that can be reached cannot be more than twice the minimum height, 
so that the vertical adjusting range is relatively limited. 

The object of the invention is to provide a device by 
means of which an object can be moved over a relatively long distance in 
a direction of translation in a relatively simple manner. 

25 This object is achieved with the device according to 

the invention in that the device comprises two parallelogram constructions, 
which are disposed in mirror symmetry with respect to a plane of symmetry 
extending transversely to the direction of translation, whereby each 
parallelogram construction comprises four legs, which form two pairs of 

30 legs having the same length, whereby each first length leg is pivotally 
connected with each end, by means of a pivot pin, to a second length leg, 
whereby a pivot pin of the first parallelogram construction coincides 
with the pivot pin of the second parallelogram construction, whereby the 
coinciding pivot pins lie in the plane of symmetry, whereby a first length 

35 leg of the first parallelogram construction is rigidly connected to a first 
length leg of the second parallelogram construction, whilst means are 
provided for pivoting the second length legs of the first parallelogram 
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construction through a pivoting angle, and at the same time pivoting the 
second length legs of the second parallelogram construction through a 
pivoting angle of the same magnitude in opposite direction. 

By pivoting the second length legs of the two 
5 parallelogram constructions through opposed angles, the first legs of the 
parallelogram constructions facing away from the plane of symmetry are 
moved towards and away from each other in the direction of translation. 
Since the angles through which the legs having the same length are pivoted 
are identical, a defined translation of the legs having the same length 

10 with respect to each other takes place in a direction transversely to the 
direction of translation. 

Since the first length legs located near the plane of 
symmetry are rigidly interconnected, mutual pivoting with the first length 
legs remote from the plane of symmetry is not possible. 

15 Since the legs are pivotally interconnected, the 

difference between the minimum and the maximum dimension of the device 
in the direction of translation may be relatively large. 

One embodiment of the device according to the invention 
is characterized in that the second length legs of the two parallelogram 

20 constructions have the same length. 

Since the angles through which the second length legs 
are pivoted are identical, and since all the second length legs have the 
same length, no mutual translation of the first length legs in a direction 
transversely to the direction of translation will take place. This makes 

25 the device suitable for carrying out a precise movement in the direction 
of translation, whereby movements in directions extending transversely 
to the direction of translation are prevented. 

Another embodiment of the device according to the 
invention is characterized in that a second length leg of the first 

30 parallelogram construction is coupled to a second length leg of the second 
parallelogram construction near the rigidly interconnected first length 
legs of the first and the second parallelogram construction, with the aid 
of means for pivoting the second legs of the second parallelogram 
construction through an identical pivoting angle in opposite direction. 

35 In this manner it is ensured that the second length 

legs of the parallelogram constructions are always pivoted through an 
identical angle in opposite direction. Said means may for example be 
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meshing gears, which are rotatable about said pivot pins. 

Another embodiment of the device according to the 
invention is characterized in that the interconnected second length legs 
are provided with bushes, which are rotatable about said pivot pins, and 
5 which are coupled by means of a flexible belt, which belt is attached to 
one leg, which is partially passed over the bush connected to said leg 
in anti-clockwise direction, which extends between said bushes towards 
the other bush, which is partially passed over the other bush in clockwise 
direction, and which is attached to the leg provided with the other bush, 
10 When the second length legs pivot with respect to each 

other, the belt will be unwound from one bush and be wound onto the other 
bush. As a result of this a uniform transmission of the angular rotation 
from one leg to the other leg is obtained. 

Another embodiment of the device according to the 
15 invention is characterized in that said flexible belt comprises a plurality 
of cords arranged in side-by-side relationship. 

If one of the cords breaks, the force being exerted 
thereon will be taken over by the other cords, as a result of which a 
uniform translation of the object remains ensured. 
20 The invention will be explained in more detail 

hereafter with reference to the drawings, in which: 

Figure 1 shows a patient table according to the 
invention in folded condition; 

Figure 2 shows the patient table shown in Figure 1 
25 according to the invention in extended condition; 

Figure 3 is a perspective view of a patient table 
according to the invention; 

Figure 4 is an enlarged perspective view of a part of 
the patient table shown in Figure 3; and 
30 Figure 5 is a longitudinal section of the patient table 

shown in Figure 3. 

Parts that correspond with each other are indicated 
by the same numerals in the figures. 

Figures 1 and 2 show a patient table 1 according to 
35 the invention, in folded condition and in extended condition respectively. 
Patient table 1 is provided with a support 2, a moving device 3 connected 
to said support 2, and a top 4 connected to moving device 3, on which a 
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patient can be supported. The invention will be explained by means of a 
patient table, but it will be understood that the moving device 3 according 
to the invention may be used for moving any given object with respect to 
another object, 

5 Moving device 3 comprises two parallelogram 

constructions 5, 6, which are disposed in mirror symmetry with respect 
to a plane of symmetry 7 extending between support 2 and top 4. First 
parallelogram construction 5 is provided with two rigidly disposed pivot 
pins 8, 9, between which a first leg 10 having a first length LI extends. 

10 Parallelogram construction 5 is furthermore provided with two parallel 
legs 11, 12, which pivot about pivot pins 8 and 9 respectively. Legs 11, 
12 are pivotally connected, on a side remote from pivot pins 8, 9, to a 
knee member 13, whereby leg 11 pivots about a pivot pin 14 with respect 
to knee member 13, whilst leg 12 pivots about a pivot pin 15 with respect 

15 to knee member 13. Leg members 11, 12 have an effective length L2 which 
equals the distance between pivot pins 8 and 14 or between pivot pins 9 
and 15. The distance between pivot pins 14, 15 equals the length LI of 
first leg 10, whereby the part of knee member 13 that extends between pivot 
pins 14, 15 forms one leg of parallelogram construction 5, whose length 

20 LI corresponds with the length of leg 10. 

Second parallelogram construction 6 is arranged in 
mirror symmetry with parallelogram construction 5 with respect to plane 
of symmetry 7. Plane of symmetry 7 extends through pivot pin 15. 
Parallelogram construction 6 is provided with two pivot pins 16, 17, which 

25 are rigidly connected to top 4, between which a first leg 18 having a 
length LI extends. Parallelogram construction 6 is furthermore provided 
with two parallel legs 19, 20 having an effective length L2, which are 
pivotally connected, on a side remote from pivot pins 16, 17, to knee 
member 13 via pivot pins 21 and 15 respectively. The distance between pivot 

30 pins 15, 21 is the same as the distance between pivot pins 16, 17, whereby 
the part of knee member 13 that extends between pivot pins 15 and 21 forms 
a leg of parallelogram construction 6 that extends parallel to leg 18. 

Parallelogram constructions 5, 6 are arranged in mirror 
symmetry with respect to plane of symmetry 7, in the sense that the pivot 

35 pins of parallelogram constructions 5, 6 are arranged in mirror symmetry 
with respect to plane of symmetry 7. The legs do not necessarily have to 
be each other's mirror image as regards their specific shape. 
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Patient table 1 is furthermore provided with a piston 
23, which is capable of movement within a cylinder 22, whereby the cylinder 
is pivotally connected to support 2, on a side remote from piston 23, by 
means of pivot pin 24, whilst the piston is pivotally connected to leg 
5 11 of first parallelogram construction 5, on a side remote from cylinder 
22, by means of a pivot pin 25. 

Knee member 13 rigidly interconnects leg members having 
a first length LI of first parallelogram construction 5 and second 
parallelogram construction 6. Leg 11 is provided with a bush 26, whose 

10 central axis coincides with axis of rotation 14. Leg 20 is provided with 
a bush 27, whose central axis coincides with axis of rotation 15. A 
flexible, non-extendible belt 28 is passed over bushes 26, 27, which belt 
is connected to leg 11 with one end, and to leg 20 with the other end. 
With the patient table 1 that is diagrammatically shown in Figures 1 and 

15 2, belt 28 is connected to bush 26 at a point PI which is located on a 
connecting line between pivot pins 8 and 14. Belt 28 is connected to bush 
27 at a point P2 which is located on a connecting line between pivot pins 
• 17 and 15. As can be seen in Figure 1, belt 28 extends through 
approximately 270" in ant i -clockwise direction over bush 27, whilst belt 

20 28 extends through approximately 90" in clockwise direction over bush 26. 
The positions of connecting points PI, P2 have been selected such that 
the operation of the patient table can be readily derived from Figures 
1 and 2. Connecting points PI, P2 may also be positioned elsewhere, 
however. 

25 The operation of patient table 1 is as follows. From 

the folded position of the patient table 1 that is shown in Figure 1, 
piston 23 is telescoped from cylinder 22 in a direction indicated by arrow 
Tl, for example by pneumatic or hydraulic means. As a result of this, pivot 
pin 25 and the leg 11 connected thereto are pivoted in a direction 

30 indicated by arrow Rl. As a result of the pivoting movement of leg 11 in 
the direction indicated by arrow Rl, also the leg 12 that extends parallel 
to leg 11 is pivoted about pivot pin 9 in the direction indicated by arrow 
R2, whereby pivoting movement R2 is identical to pivoting movement Rl as 
a result of the parallelogram construction 5. As a result of the 

35 simultaneous pivoting of the two legs 11, 12, the knee member 13 is moved 
upwards in a direction indicated by arrow T3, and at the same time it is 
moved in a direction indicated by arrow T4, transversely to the direction 
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of translation T3. The bush 26 that is connected to leg 11 is thereby 
pivoted with respect to knee member 13 in a direction indicated by arrow 
R3, whereby belt 13 is wound onto bush 26. As a result of this, belt 28 
is unwound from bush 27, under rotation of bush 27 in a direction indicated 
5 by arrow R4, opposed to the direction indicated by arrow R3. As a result 
of the rotation of bush 27 in the direction indicated by arrow R4, also 
the leg 20 connected to bush 27 is pivoted in the direction indicated by 
arrow R4. As a result of the parallelogram construction 6, leg 19 is 
simultaneously pivoted about pivot pin 21 in a direction indicated by arrow 

10 R5. As a result of the simultaneous pivoting movement of legs 19, 20, the 
part 18 that is rigidly connected to top 4 is moved upwards in a direction 
indicated by arrow T3 with respect to knee member 13, whilst it is 
simultaneously moved to the left, in a direction opposed to the direction 
indicated by arrow T4, with respect to knee member 13* Since the first 

15 and the second lengths of the legs of parallelogram constructions 5, 6 
are the same, the movement of knee member 13 in the direction indicated 
by arrow T4 is of exactly the same magnitude as the movement of top 4 in 
a direction opposed to the direction indicated by arrow T4 with respect 
to knee member 13. As a result of this, top 4 will not move at all in a 

20 direction indicated by arrow T4, or in a direction opposed thereto, with 
respect to support 2. 

In the position of the patient table 1 that is shown 
in Figure 2, an upper side 30 of top 4 is positioned at a distance H2 from 
a bottom side 31 of support 2. In the folded position of patient table 

25 1 that is shown in Figure 1, this distance is HI. The distance H2 amounts 
to nearly three times the distance HI. The difference between these two 
distances may be further increased by increasing the length L2 of legs 
11, 12, 19, 20. 

Figures 1 and 2 are merely diagrammatic representations 
30 of the patient table 1 according to the invention. Figures 3-5 show a 
detailed embodiment of the patient table according to the invention. Figure 
3 is a perspective view of a patient table 40 according to the invention, 
which comprises a support 2, a moving device 41 connected to support 2, 
and a top 4 connected to moving device 41. The moving device 41 comprises 
35 parallelogram constructions 42, 43. Parallelogram construction 42 comprises 
two parallel parallelogram constructions 5, whereby legs 11 are kept spaced 
apart by a bush 26 extending between legs 11, and legs 12 are positioned 
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on the sides of knee members 13 that face away from each other, which knee 
members are kept spaced apart by bush 27 . Legs 11, 12 are pivotal ly 
connected to flanges 44 near support 2. Parallelogram construction 43 
comprises two parallel parallelogram constructions 6, wherein legs 20 are 
5 interconnected by bush 27. Legs 19 engage knee members 13 on sides facing 
away from each other, whereby a pin 45 extends between knee members 13. 
A cross-shaped stiffening element 46 is disposed between legs 20, thus 
providing a relatively great stiffness of the interconnected legs 20. 

Figure 4 shows a longitudinal section of the device 

10 40 that is shown in Figure 3, in which the belt 28 that is passed over 
bushes 26, 27 is clearly discernible. Belt 28 comprises a plurality of 
steel wires 46 extending parallel to each other, which are connected with 
one end 47 to a bracket 48 extending between legs 20. Steel wires 46 are 
connected with ends 49 remote from ends 47 to a plate 50, which extends 

15 between legs 11. Plate 50 is provided with tensioning mechanisms (not 
shown), by means of which steel wires 46 can be tensioned. The tautly 
tensioned steel wires 46 provide a relatively great stiffness of patient 
table 40 in a direction transversely to arrows T3, T4. The patient table 
is furthermore provided with two cords 51 abutting against legs 11, 20, 

20 which are connected to leg 11 with one end 52 and to leg 20 with another 
end 53. Each cord 51 extends between rollers 26, 28 in a direction opposed 
to the direction of steel wires 46, whereby steel wires 46 and cords 51 
cross each other, as it were. This can be clearly seen in Figure 5. 

The operation of the patient table 40 shown in Figures 

25 3 - 5 corresponds with the operation of the patient table 1 that is shown 
in Figures 1 and 2. The telescoping movement of piston 23 from cylinder 
22 causes leg 11 to pivot about pivot pin 8 in the direction indicated 
by arrow Rl, as a result of which knee member 13 is pivoted upwards in 
a direction indicated by arrow T3, and to the right in a direction 

30 indicated by arrow T4. Bush 26 thereby pivots with respect to knee member 
13, in a direction indicated by arrow R3, as a result of which a pulling 
force is exerted on steel wires 46, and the steel wires are pulled against 
bush 26. Since the steel wires 46 are also connected to the bracket 48, 
which is connected to legs 20, bush 27 will be pivoted in a direction 

35 indicated by arrow R4, which is opposed to the direction indicated by arrow 
R3, as a result of the steel wires 46 being wound onto bush 26. As a result 
of the pivoting movement of legs 20 in the direction indicated by arrow 
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R4, also legs 19 will be moved In the direction indicated by arrow R5, 
as a result of which the top 4, which is connected to legs 19, 20, will 
be moved upwards in a direction indicated by arrow T3, and to the left 
with respect to knee member 13, in a direction opposed to the direction 
5 indicated by arrow T4. Since the angle through which the legs are pivoted 
is identical in the direction indicated by arrows Rl, R2, R3, but said 
pivoting takes place in a direction opposed to the direction of the angle 
through which legs 19, 20 are pivoted, which direction is indicated by 
arrows R4, R5, the movement of the knee member 13 in the direction 

10 indicated by arrow T4 is identical to the movement of top 4 in a direction 
opposed to the direction indicated by arrow T4 with respect to knee portion 
4, as a result of which top 4 will not move with respect to support 2 in 
a direction indicated by arrow T4, or in a direction opposed thereto. Top 
4 is only moved with respect to support 2 in a direction indicated by arrow 

15 T3, or in a direction opposed thereto. 

While cables 46 are wound onto bush 26, cords 51 are 
unwound from bush 26, and they are simultaneously wound onto bush 27. As 
a result of the presence of cords 51, the stiffness of patient table 40 
will also be relatively large if a force is exerted on top 4 in a direction 

20 away from support 2. Such a force may for example be exerted if it is 
attempted to lift patient table 40 by top 4. In addition to that, the cords 
support the winding and unwinding of the steel wires onto and from bushes 
27 and 26 respectively when top 4 is being moved in a direction opposed 
to the direction indicated by arrow T3. 

25 Instead of using a plurality of steel wires 46, it is 

also possible to use a single belt. Instead of using a belt 28, it is also 
possible to provide bushes 26, 27 with meshing gears, whereby the gears 
have the same dimension. In comparison with a belt, however, gears have 
the drawback of a non-uniform movement. It is also possible to provide 

30 bush 27 at the location of pivot pin 21. 

It is also possible to provide top 4 with a drive 
mechanism, by means of which leg 19 or 20 can be pivoted about pivot pin 
16 or 17, whereby a translation of top 4 in a direction indicated by arrow 
T3 is effected as a result of a simultaneous pivoting movement of legs 

35 11, 12 and legs 19, 20 in opposite directions. Such a driving arrangement 
has this drawback, however, that when the two drive mechanisms do not 
operate completely synchronously, top 4 will also be moved in a direction 
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indicated by arrow T4, or in a direction opposed thereto. 

It is also possible to use a screwed spindle instead 
of a piston which is movable within a cylinder. 

Furthermore, the first length legs of the two 
parallelogram constructions may have different lengths. 

If the lengths of the second length legs of the two 
parallelogram constructions are not the same, a movement transversely to 
the direction of translation will take place. The extent of this movement 
depends directly on the lengths and on the angular displacement. 
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CLAIMS 

1. A device which is suitable for translating an object 

in a direction of translation, characterized in that the device comprises 
5 two parallelogram constructions, which are disposed in mirror symmetry 
with respect to a plane of symmetry extending transversely to the direction 
of translation, whereby each parallelogram construction comprises four 
legs, which form two pairs of legs having the same length, whereby each 
first length leg is pivotally connected with each end, by means of a pivot 

10 pin, to a second length leg, whereby a pivot pin of the first parallelogram 
construction coincides with the pivot pin of the second parallelogram 
construction, whereby the coinciding pivot pins lie in the plane of 
symmetry, whereby a first length leg of the first parallelogram 
construction is rigidly connected to a first length leg of the second 

15 parallelogram construction, whilst means are provided for pivoting the 
second length legs of the first parallelogram construction through a 
pivoting angle, and at the same time pivoting the second length legs of 
the second parallelogram construction through a pivoting angle of the same 
magnitude in opposite direction. 

20 2. A device according to claim 1, characterized in that 

the second length legs of the two parallelogram constructions have the 
same length. 

3. A device according to claim 1 or 2, characterized in 

that a second length leg of the first parallelogram construction is coupled 

25 to a second length leg of the second parallelogram construction near the 
rigidly interconnected first length legs of the first and the second 
parallelogram construction, with the aid of means for pivoting the second 
legs of the second parallelogram construction through an identical pivoting 
angle in opposite direction. 

30 4. A device according to claim 3, characterized in that 

the interconnected second length legs are provided with bushes, which are 
rotatable about said pivot pins, and which are coupled by means of a 
flexible belt, which belt is attached to one leg, which is partially passed 
over the bush connected to said leg in anti-clockwise direction, which 

35 extends between said bushes towards the other bush, which is partially 
passed over the other bush in clockwise direction, and which is attached 
to the leg provided with the other bush. 
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5. A device according to claim 4, characterized in that 
said flexible belt comprises a plurality of cords arranged in side-by-side 
relationship. 

6. A device according to claim 4 or 5, characterized in 
5 that said interconnected legs are furthermore provided with a flexible, 

elongated element, which is coupled to said legs with its ends, and which 
abuts against said bushes opposed to said belt. 

7. A device according to claim 3, characterized in that 
the interconnected second length legs are provided with meshing gears, 

10 which are rotatable about pivot pins, which gears have identical diameters. 

8. A patient table provided with a support, a top which 
is movable in a direction of translation with respect to said support, 
and a device according to any one of the preceding claims, which is 
disposed between said support and said top. 
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